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STERIC  FACT».RS  IN  ORGANIC  CHEMISTRY 


The  object  of  this  research  program  was  to  learn  more  about  steric 
factors  in  the  hydrolysis  of  esters  of  acetic  acid.  By  comparing  the 
rates  of  l^drolyais  of  a variety  of  primary  alkyl  acetates  vith  that 
of  ethyl  6u:etate  the  steric  effect  of  variations  in  the  alhyl  moiety 
can  be  evaluated  if  one  assumes  that  substitutions  on  the  p-carbon  of 
the  alkyl  group  have  a negligible  polar  effect.  In  a similar  vay  the 
steric  effects  in  secondary  alkyl  acetates  may  be  eve0.uated  by  comparing 
the  rates  of  hydrolysis  of  aecondeury  alkyl  £u:etates  vith  that  of  iso- 
propyl acetate. 

In  this  final  report  the  synthesis  of  the  alkyl  acetates  is  de- 
scribed and  the  physical  properties  etc.,  of  all  compovmds  used  in 
this  research  are  tabulated. 

The  discussion  of  the  signlficemce  of  this  work  as  well  as  the 
synthetic  work  involved  is  to  be  presented  in  two  or  three  papers  which 
are  now  being  written  for  submission  to  the  Journal  of  the  American 
Chemical  Society.  Reprints  of  these  papers  will  be  mailed  for  dis- 
tribution. 


EXPERIMERTAL 


Acetates  of  primary,  secondary,  and  tertiary  elcohols  were  pre- 
pared in  good  purity,  and  the  rate  of  alkaline  hydrolysis  in  ’JQfft 
aqueous  dioxane,  or  in  water,  at  20*  and  30**C.  was  measured. 


For  the  preparation  of  the  prisiary  ana  secondary  alcohols  and  their 
acetates,  the  general  methods  used  cau  be  depicted  as  follovs: 


RCOOH  or  RCOOR 


• RCH2OH  ) RCHgOCtiCHg 


R— C-R'  V RrHnHP*  acetylation  v RCH— OCOCH, 


A.  SYNTHESIS  OP  ACIDS 

Six  different  methods  were  used  for  the  prepauration  of  the  c8u:boxyllc 


acids  or  their  eaters.  These  methods  are  outlined  below; 
(1)  Carboxyiat j on  of  the  Grlgnard  Reeigent: 


C„Hc  — C — Cl  ■ ^ > CoH,.—  C — MgCl 


CoHc—  C — COOH 


(2)  Alkylation  of  Malonic  or  Cyanoacetic  Esters; 


/'"’"l.  R'-X 
PTT  2.  R"— X 

COOR 


R'  CO.-R  ?•  Hydro^sis 

y'  4.  Deceorboxyl- 

C exiaa  ^ ohoooh 

/ \ / 

R"  CWR  R» 


(3)  1.4-Addltion  of  Grignard  Reagent  to  Ethyl  Alkylidene  Malonate; 


■m 

J 


CHg  COOEt  1.  CH^Mgl  CH^  C^Et  3.  Saponification 

2.  Hydrolysis V qu q . Decarboxvlatlonx 

/ '\  3 I / 

CH^  COOEt  CH^  COOEt 


CH.-  C~  Ong”*  COOS 


2 


I o 


(4)  Alkylation  of  Kltriles  (Ziegler  Method); 


excess  C2HcBr  n ^ 

CH,CN  or  CoHcCHoCN  ^ CpHr  — C — CH 

3 2 5^  HaMHg,  ether  ' > / 


CgH^ — ^ — COOH 


(5)  Hypochlorite  Oxidation  of  Methyl  Ketones; 
CHg  — ^CH-C— CH^  _gaC10^  CHg CH-COOH 


C' 


(6)  Alkaline  Rearrangeaent  of  a-Ealoketones  (Favorski  Reaction) ; 


CH^OHa 

Ether 


COOCH., 


R”  R' 


In  general:  R'-C  — C-C— R”" 


X O H 


HaOCH, 


CH—  C-COOMe 


In  method  (6)  the  a-bromoke tones  were  prepared  either  (a)  by  direct 
bromination  of  the  corresponding  ketones  or  (b)  through  replacement  of 
hydroxyl  group  in  an  acyloin  by  bromine.  The  ketones  themselves  were 
prepared  either  by  oxidation  of  an  appropriate  alcohol  or  through  treat- 
ment of  a cadmium  dlalkyl  wltli  the  appropriate  acyl  halide. 


3 


Cj 


B.  FORMATION  OP  ALCOHOLS 


Lithium  Aluminum  hydride  vaa  used  as  a reducing  reagent  for  con- 
verting carboxylic  acids  euod  esters  into  the  corresponding  primary 
alcohols,  emd  ketones  to  correspoxiding  secondary  alcohols. 


C.  FORMATION  OF  ACETATES 


The  new  alcohols  were  smoothly  and  conveniently  converted  into  their 
respective  acetates  by  treatment  with:  (1)  ewetyl  chloride  or  acetic 

anhydride  and  pyridine;  or  (2)  isopropenyl  acetate  and  acid;  or 
(3)  acetyl  chloride  and  magnesium  metal  in  dry  ether  as  follows: 


C2H5-C  — OH  + 2CH3COCI  + Mg  > COCOCH3  + MgClg  + Hg  (Spas sow) 


CgH^ 


C2H5 


D.  RATES  OF  ALKALINE  HYDROLYSIS 

The  rates  of  hydrolysis  of  the  acetates  with  0.01  N sodium  hydroxide, 
using  water  or  70^  aqueous  dioxane  as  solvents,  was  followed  titrimetically 
at  20“ C.  and  30“ C. 

E . INFRARED  SPECTRA 

Spectra  of  all  eurids,  ketones,  alcohols  and  acetates  were  recorded 
between  5OOO  and  625  cm"^  with  a Baird  Infrared  Recording  Spectrophoto- 
meter Model  B.  All  liquids  were  measured  in  a sandwich- type  sodium 
chloride  cell. 
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TABLE  VII.  RATE  OF  SA3PONIFICATION  OF  ACETATES  OP  SECONDARY  ALCOHOLS 
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